Regulation of sodium transporters in the thick ascending limb of rat kidney: response to angiotensin II.
The effect of ANG II treatment of rats for 7 days was examined with respect to the abundance and subcellular localization of key thick ascending limb (TAL) Na+ transporters. Rats were on a fixed intake of Na+ and water and treated with 0, 12.5, 25, 50 (ANG II-50), 100 (ANG II-100), and 200 (ANG II-200) ng x min(-1) x kg(-1) ANG II (sc). Semiquantitative immunoblotting revealed that Na+/H+ exchanger 3 (NHE3) abundance in the inner stripe of the outer medulla (ISOM) of ANG II-treated rats was significantly increased: 179 +/- 28 (ANG II-50, n = 5), 166 +/- 23 (ANG II-100, n = 7), and 167 +/- 19% (ANG II-200, n = 4) of control levels (n = 6, P < 0.05), whereas lower doses of ANG II were ineffective. The abundance of the bumetanide-sensitive Na(+)-K(+)-2Cl(-) cotransporter (BSC-1) in the ISOM was also increased to 187 +/- 28 (ANG II-50), 162 +/- 23 (ANG II-100), and 166 +/- 19% (ANG II-200) of control levels (P < 0.05), but there were no changes in the abundance of Na(+)-K(+)-ATPase and the electroneutral Na(+)-HCO3 cotransporter NBCn1. Immunocytochemistry confirmed the increase in NHE3 and BSC-1 labeling in medullary TAL (mTAL). In the cortex and the outer strip of the outer medulla, NHE3 abundance was unchanged, whereas immunocytochemistry revealed markedly increased NHE3 labeling of the proximal tubule brush border, suggesting subcellular redistribution of NHE3 or differential protein-protein interaction. Despite this, ANG II-treated rats (50 ng x min(-1) x kg(-1) for 5 days, n = 6) had a higher urinary pH compared with controls. NH4Cl loading completely blocked all effects of ANG II infusion on NHE3 and BSC-1, suggesting a potential role of pH as a mediator of these effects. In conclusion, increased abundance of NHE3 and BSC-1 in mTAL cells as well as increased NHE3 in the proximal tubule brush border may contribute to enhanced renal Na+ and HCO3 reabsorption in response to ANG II.